The uptakes of immunisation in the district health authorities in England were studied for the years 1983-5. Multiple regression analysis showed that the factors significantly associated with a low uptake of immunisation were mainly related to social conditions, particularly overcrowding of households and population density. Of the service factors, high proportions of elderly and singlehanded general practitioners and high average list sizes were also associated with a low uptake of immunisation in some of the analyses.
Introduction
In 1977 the World Health Organisation approved the policy of providing immunisations for all of the world's children by 1990' and set a target of 90% primary immunisation for all children under 2 years by 1990. 2 In 1985 the uptakes of immunisation in England PETER RICE, NICOLA DOLLIMORE, were 85% for diphtheria, tetanus, and polio; 68% for measles; and 65% for whooping cough.
In the United Kingdom immunisations are given by stafffrom the community health services at child health clinics or at schools or in conjunction with general practitioners at their surgeries or health centres. General practitioners can arrange to immunise the children on their lists themselves or with their staff. There can be problems if these two separate policies are not well coordinated, and this may lead to varying uptakes of immunisation or poor recording of uptakes of immunisation.3-6 Such a difficulty is inherent in this country because general practitioners are independent contractors, and community health services are part of the structure of district health authorities.78 General practitioners may adopt various strategies regarding the way that they provide their services, and they may or may not include maximising the number of immunisations that they give.9 District health authorities have limited influence on the behaviour and policy of general practitioners, yet a considerable, though varying, proportion of immunisations are performed by general practitioners. For instance, in Devon 82% of routine immunisations are undertaken by general practitioners, whereas the figure for Northumberland is only 27%. 3 In some countries that do not have a form of general practice similar to that in the United Kingdom it has been possible to achieve high uptakes of immunisation by concentrating attention on community health services,'°0 although this is very variable. [2] [3] [4] [5] In this country both systems exist side by side, at times competing with each other. 3 The lists held by general practitioners of patients for whom they are responsible would seem in theory to provide an ideal method ofcontacting patients who are due for immunisation and for arranging routine updating of immunisations at the appropriate times. There can, however, be problems if there is no system in the practice for making sure that the appropriate immunisations are done on time. 16 An additional factor to consider, about which little is published, is the difficulty of achieving a high uptake of immunisation in inner cities, where potentially adverse social conditions are more common. It For these reasons we decided to study the uptakes of immunisation achieved in the district health authorities in England and to determine how they varied according to various factors related to social conditions in each district and to the services provided mainly by the general practitioner and community health services.
BRITISH MEDICAL JOURNAL VOLUME 296 25 JUNE 1988 and the 43 districts where the district estimates differed by more than 4% The uptakes of immunisation against diphtheria, tetanus, and polio were similar in any one district, as these immunisations are usually given together; the uptakes of immunisation against whooping cough and measles were lower.
From the regression analyses we found that social factors were the most strongly associated with uptakes of immunisation (see table IV). For example, overcrowding of households can be used to predict the uptake of diphtheria immunisation with the following formula:
Predicted uptake of diphtheria immunisation (%)-97-1 57x(% overcrowding ±0-14 standard error) RI (proportion of the explanation of the variance)=0-48, where overcrowding is defined as the proportion of the population that lives in households that have more than one person per room (from 1981 census).
The figure shows the relation between the uptake of diphtheria immunisation (from the DHSS figures for the 128 districts) and overcrowding. Among the service factors the only ones that contributed significantly to explaining the variance were related to the services provided by general practitioners and then only in some of the combinations of independent variables for some types of immunisations. Some of the results showed that there were significantly fewer immunisations in areas where the average size of the general practitioners' lists was greater or where there were more singlehanded and elderly general practitioners (which occurs in areas where there are fewer primary care teams '7 18) .
The expenditure per 1000 resident population on community health services was negatively assQciated with uptakes of immunisation (p<0 05), but its effect was no longer significant when combined with overcrowding. This remained true when some inner city districts, in which there was a high proportion of expenditure by community health services on non-residents, were excluded from the analyses. This is not surprising, given that district health authorities run different programmes of child health surveillance.23 24 The number of health visitors/1000 population aged under 5 years was not significantly associated with uptakes of immunisation. It should be borne in mind throughout that association does not imply causation. 
Discussion
It is clear from this study that the uptakes of immunisation are lower in urban areas. Apart from this "inner city" factor, however, there is a second factor that is important in some ofthe analyses, and that is the services provided by general practice. There is some indication that uptakes ofimmunisation are lower, after allowing for social factors, where the average size of practitioners' lists is greater and there are higher proportions of singlehanded and elderly general practitioners.
Using only the DHSS and district estimates of uptakes of immunisation that were in good agreement we found that there were very wide variations between the uptakes achieved by different district health authorities. DHSS estimates showed that the uptakes of diphtheria, tetanus, and polio immunisations for 1983-5 varied from 64% to 100% of the children in the relevant age group; for measles the variation was from 41% to 91%. These differences are less if the figures are corrected for the effects of the relevant social conditions in each district but are still quite large. The most common explanations for variation in the uptakes of immunisation"`-`are focused on: confusion about contraindications to immunisation; attitudes towards the importance of measles, in particular, as a fairly minor disease; organisation of services; and higher uptakes of immunisation being associated with high motivation and enthusiasm of staff. Health visitors are seen in at least one study as being the major influence on uptake.3' There seems to be little published about the relation between uptakes of immunisation and social factors.
In the United States the uptakes of immunisation have been increased by schools requiring proof of immunisation before entry: about 95% uptake of measles immunisation has been achieved and the number of cases greatly reduced. 32 Poore stated that Czechoslovakia, Hungary, and Albania are close to eradicating measles," whereas the immunisation uptakes in the United Kingdom, France, and Italy are 55%, 15%, and 5%, respectively. The uptake in England is increasing,'3 and the results from our study, with the DHSS data from all 191 districts, show an average uptake of measles immunisation of 69% for England for 1983-5. For 60 districts, however, the uptake was below 65% and for 15 below 50%.
What lessons can be learned from these analyses if we are to try to improve the overall national uptakes of immunisation in a voluntary way rather than imposing preschool requirements? The degree of urbanisation of the district seems to be an important factor in the uptake of immunisation achieved. Other studies have shown more admissions to hospital of children in socially deprived areas. 33 In districts characterised by high population density, overcrowded households, and many unmarried people there needs to be a greater concentration on organising health care resources that are shown to be associated with increased uptakes of immunisation. The results tend to suggest that general practitioners' lists that are shorter than average and more primary care teams are also associated with greater uptakes of immunisation.
The government's white paper on ways of improving primary health care services promises: incentives that will be incorporated into the pay system of general practitionerss to improve the uptakes of immunisation (paragraph 3.16); a reduction in the average list sizes of general practitioners (appendix 1.12); encouragement for l the establishment of group practices (paragraph 10.10); a retirement age of 70 for general practitioners (paragraph 3.40); and support for general practitioners in inner cities by paying a "deprived areas allowance" (paragraph 3.38) . 34 The results of our study suggest that these policies may lead to an increase in national uptakes of immunisation, but these would still vary, mainly with social conditions. Any assessments of standards of general practice based on uptakes of immunisation would need to take account of this, but, assuming that accurate data were available, such assessments could be based on the expected uptakes of immunisation in the local district after allowance had been made for social factors. This is supported by Mant et al in a study of the uptakes of immunisation in five general practices in one district.5 They found a "clear correlation between the social class structure of the practice populations and the immunisation rate" and concluded that the uptakes of immunisation should be standardised for the social mix of the population in the practice if they were to be used as indicators of good practice.
Our findings could be important in enabling district health authorities and general practitioners to decide how to concentrate their resources most effectively and may have implications for policy on the relation between services provided by family practitioner committees and district health authorities. happen even to a strong-stomached person, at a "high tea," "severe tea," or "tea-dinner," for, as Dr. Lauder Brunton has shown, the tannin of the tea interferes with the digestion of fresh meat, whilst Dr. J. W. Fraser has observed that it does not interfere with the digestion of ham, tongue, and other cured and dried flesh. Hence a slice of tongue is better than a cut off the best joint at a "high tea," as at breakfast. Again, severe and intractable dyspepsia may follow tea-drinking, especially between lunch and dinner. Under these circumstances the tannin and the special alkaloid of tea mix with the half-digested food and gastric juice, the products of this abnormal mixture remaining till food is swallowed at dinner, or at least irritating the stomach so as to render it unprepared for the digestion of a good dinner. 
